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Influence of body structure types and pronouncement of meat forms of bulls
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Abstract. The relevance of the study is determined by the need to find ways to improve the attributes of
the reproduction of bulls that affect the economic efficiency of their use. The purpose of the study was
to identify the relationship between the features of the exterior of bulls and their sexual activity, other
signs of reproduction. Bulls of the Ukrainian meat breed were divided into two groups using the size
Index: large-sized and compact. The pronouncement of meat forms in bulls was determined at the age of
15 months on a 60-point scale. Sexual activity was characterised by the duration of the manifestation of
sexual reflexes from bringing the animal to the mount to mounting it. In experimental bulls, the duration
of the period of productive use, the number of deliveries to the mount and attempts of mounting it, and
the number of ejaculates received and culled were recorded. It was found that the tendency to distribute
active moderate and calm manifestations of sexual reflexes in bulls of different types of body structure
and the development of meat forms are similar. Most of all, there was a proportion of moderate sexual
activity, but specific trends were observed within the groups. The proportion of high sexual activity
was higher in compact bulls compared to large-sized peers and animals with better pronounced meat
forms. Further, large-sized bulls tend to increase the duration of productive use, predominate in the
proportion of mounts made and are characterised by a decrease in the proportion of ejaculate culling.
Bulls with more pronounced meat forms tend to increase the duration of productive use, which is due to
their higher breeding value based on the characteristics of meat productivity. In terms of the proportion
of mounts made and the percentage of ejaculates culled, there was no difference between animals with
different meat forms. The results obtained prove that compact bulls are more suitable for intensive use
at an early age, and large-sized producers are more effective in adulthood. The better development of
meat forms somewhat reduces the sexual activity of young bulls. At a more mature age, meat forms
practically do not affect the results of using bulls. The results obtained allow selecting the type of body
structure of bulls that have the highest sexual activity
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Relevance

The problem of the reproduction of meat cattle
is becoming increasingly urgent in animal hus-
bandry. During the creation of the Ukrainian
meat breed, artificial insemination of females
was used by a complex reproductive crossing
of the Kian, Charolez, Simmental, and grey
Ukrainian breeds. The use of 4 breeds with dif-
ferent exteriors led to the production of new
genotypes of animals with different types of
body structures and the pronouncement of
meat forms. The sexual activity of bulls also
varied substantially, which sometimes led to
inefficient use of males and high cost of sperm
and calves. Getting bulls with a high libido can
make it easier to manage cattle breeding.

Analysis of Literature Sources

Bulls are evaluated according to the signs of re-
production, which are divided (Savchuk, 1985)
into indirect (anatomical structure of the geni-
tals, size of the testes, girth of the scrotum, age
of puberty, severity of sexual dimorphism) and
direct (sexual activity, spermoproductivity, fertil-
ising ability of sperm). The physiological maturity
of bulls lasts from 2 to 5 years of age (Naumenko
et al., 2009). In addition to the desired origin, ex-
terior and constitution, the producer must show
high sexual activity and produce high-quality
sperm. During natural mating or receiving sperm
for artificial insemination, producers exhibit five
basic sexual unconditioned reflexes: attraction,
hugging, erection, mating, and ejaculation. Sex-
ual desire and hugging reflex bulls show not only
on the female but also on the mount, which en-
sures the receipt of sperm in the artificial vagina.
Not all producers give a quick mounting, which is
manifested by conditioned reflexes. It is known
that the sexual behaviour of producers is not af-
fected by their sperm mass and physical and mor-
phological aspects (De Oliveire et al., 2007). It is
influenced by the parameters of the testes, which

are determined by measuring and calculating the
volume of the scrotum (Gippolito et al., 2019).
The sexual behaviour of a bull during nat-
ural mating does not always coincide with the
manifestation of libido in the arena. Sexual ac-
tivity can be affected by the dominance of other
producers and stress, which worsens the final
results. Bulls that have a strong libido manifes-
tation provide a higher level of pregnancy and
sperm production output compared to low and
medium manifestation (Islam et al., 2018), so it
is important to identify bulls with low activity of
sexual behaviour in the arena when taking sperm
into the artificial vagina. The problem of increas-
ing the sexual activity of bulls and the quality of
their sperm production is recommended (Kozyr
& Barabash, 2018) to be solved by mechanical
pressure and electrical stimulation of erogenous
zones. The earliest manifestation of puberty and
sexual behaviour in bulls is being investigated as
one of the new features that allow for accelerated
animal use (da Silva Neto et al., 2020). In turn,
the sexual activity of animals is associated with
the breed (Rehman et al., 2016) or a genetic group
of animals (Schenk, 2018). Sexual behaviour de-
pends not only on the individual characteristics
of the bull, but also on the conditions of its use.
The addition of variable factors can improve
libido (Schenk, 2018), although the activity of
sexual reflexes depend on the season of the year
(Rinku et al., 2019; Piddubna, Zakharchuk, 2020).
Some signs of the performance of bulls are
also associated with the manifestation of libido.
In the Ongole grade breed (Affandhy et al., 2018)
it was identified that young bulls have higher
sexual activity and sperm quality at the inter-
mediate live weight. In the complex of measures
to improve the breeding value of meat bulls, the
emphasis is placed on the choice of animals with
a large live weight of the desired type of body
structure, which most corresponds to the pro-
ductive area of the livestock. Animals of compact
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and large-sized types are distinguished by type.
During their selection, special attention is paid
to the pronouncement of meat forms. Previ-
ously, it was identified that large-sized bulls
are characterised by a large volume of ejaculate
and the number of spermatozoa with rectilinear
translational movement in it, and large-sized
bulls with better-expressed meat forms show a
decrease in the volume of ejaculate, the concen-
tration of sperm in one ML and their fertilising
ability (Koropets, Ugnivenko, 2019).

Since the type of body structure and the
development of musculature and subcutaneous
adipose tissue are associated with metabolic
processes in the animal’s body, they may be as-
sociated with the activity of sexual reflexes.

The purpose of the study was to establish
the manifestation of sexual activity and fea-
tures of the reproductive ability of bulls of the
Ukrainian meat breed of various types of body
structure and the severity of meat forms when
receiving sperm in an artificial vagina.

Material and Research Methods

The study was conducted at the Volia breeding
plant in the Zolotinskyi District of the Cherkasy
region. Until the age of 8 months, the bulls were
suckled, after which they were tested for their
own productivity. During the test, they inves-
tigated sexual behaviour by taking sperm on an
artificial vagina, the type of body structure and
pronouncement of meat forms, and signs of re-
productive ability. A mount was used to test the
libido of bulls in the arena. Bulls were tested
individually and classified into three main
degrees of sexual activity (active, calm, and
moderate). Active (A) — a high degree of sexual
activity was characterised by a short duration
(from 10 to 60 seconds) of all sexual reflexes
to mount. Moderate (M) — the degree of man-
ifestation of sexual activity was characterised
by a slightly longer course of reflexes. It lasted
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from 60 to 120 seconds. Calm (C) — a relatively
low degree of sexual activity, in which the time
from the animal to the mount to the attempt of
mounting lasted more than 120 seconds.

Receiving sperm from bulls started at the
age of 12 months. From the age of 14 months,
they were used to get ejaculate once a week.
Two ejaculates (double mounts) were taken
from young bulls up to 18 months old, and up to
four ejaculates per week were taken from adults.
After taking sperm on an artificial vagina, the
volume of ejaculate and the concentration and
motility of sperm were evaluated in bulls.

The conditional compactness or large stat-
ure of bulls was determined according to the
method proposed by the study (Ugnivenko et al.,
2010). It is based on the size index determined
based on the oblique length of the body with a
stick and the height in the sacrum. Based on the
comparison of the index distribution, two con-
ditional types were distinguished: large-sized
(large-sized and long-bodied) and compact
(short-sized and short-bodied). The pronounce-
ment of meat forms of bulls was determined at
15 months of age on a 60-point scale (Prakhov
et al., 1990). Animals on this basis were divided
into two groups — the better pronouncement (the
score is higher than the average for the group of
experimental bulls) and the worse pronounce-
ment (the score is lower than the average).

Results and Discussion

Sexual activity and features of the use of bulls
do not depend much on the type of structure
of their body and the pronouncement of meat
forms. In large-sized and compact bulls, there is
a tendency to reduce the active and calm degrees
of reflex manifestation, but this substantially in-
creases the number of producers with a moder-
ate degree of sexual activity (Table 1). The pro-
portion of high sexual activity tends to increase
in compact bulls compared to large-sized peers.
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Table 1. Sexual activity of bulls with different types of body structure

and pronouncem

ent of meat forms

Body structure type

Pronouncement of meat forms

Feature Degree of large-sized compact better worse

activity (n=9) (n=10) (n=20) (n=20)

MEm MEm M*m M*m
Proportion of A 7.6x0.5 12.2#1.1 8.4%0.2 12.3+0.4
degrees of sexual M 71.3%4.9 69.4%4.6 71.4%2.1 69.7£1.9
activity, % C 21.1%£2.1 24.4%2.0 20.2£1.0 18.0£0.9

This is due to the fact that compact forms
are characteristic of more precocious animals.
That is, they reach physiological maturity at
an earlier age, which to a certain extent has a
positive effect on sexual activity. Large stature
slows down puberty.

For more pronounced meat forms, which
are evaluated on a 60-point scale, the best rat-
ing is also given to bulls with accelerated adi-
pose tissue growth. The development of obesity
contributes to a decrease in sexual activity.
This affected the fact that the share of active

manifestations of sexual reflexes that show libi-
do in bulls with better pronounced meat forms
is 4.1% less. Although the overall distribution
of the frequency of sexual activity of bulls with
different development of meat forms is similar,
this trend must be considered.

Large-sized bulls tend to increase the num-
ber of leads to the mount and mountings on the
artificial vagina. They have a longer duration of
productive use (Table 2). Therewith, large-sized
producers are characterised by a decrease in the
proportion of ejaculate culling.

Table 2. Features of using bulls for different types of body structure

Body structure type

Pronouncement of meat forms

Feature large-sized compact better worse
(n=9) (n=10) (n=20) (n=20)
M=m M=m M=m M=m

Number of leads to the mount, times 214+32.1 154+28.1 164+21.3 125+15.6
Number of completed mounts, times 196+27.0 120+25.8 135%19.2 99+14.7
Share of made mounts, % 80.3+4.2 71.8+7.5 82.3+2.4 79.2+3.4
Ejaculate culled, % 13.7+2.3 19.3+4.7 8.1¥2.4 9.3£3.2
Duration of productive use of bulls, days 672%102.8 531+87.1 550£72.6 416*47.0

Bulls with pronounced meat forms tend
to increase the number of leads and mount-
ings and the duration of productive use. This
is to some extent due to their higher breeding
value in terms of meat productivity. In terms of
the proportion of mounts made from the total
number of leads and the percentage of ejacu-
lates culled, there is practically no difference
between animals with different manifestations
of meat forms. Thus, there were no grounds
for limiting the use of bulls with good muscle
and subcutaneous tissue development due to

the deterioration of signs of their reproductive
ability. In turn, the compact type of bull, which
is associated with the tendency to the precocity
of animals, may have a slightly worse quality.

Conclusions and Prospects

In large-sized young bulls, a decrease in the share
of active manifestation of sexual reflexes is ob-
served in comparison with compact ones, which
is due to their relatively late maturation, but dur-
ing the period of productive use, these animals
show a tendency to increase the share of mounts
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made and a decrease in the number of ejaculates  difference in the proportion of mounts made

culled.Bulls with better pronounced meat forms  and high-quality ejaculates between bulls with

during the test tend to reduce the proportion different development of meat forms, but the

of leads to the mount with an active manifes-  breeding value of meat productivity affects the

tation of sexual reflexes. Further, there is no  duration of lifelong use.
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Bnius THIiB OyI0BH TijIa Ta BUpaskeHOCTi M'sicHUX hopM OyraiB Ha ix
craTeBy aKTUBHICTB

Amnarosniit MukosaioBuu YTHiBeHKO, Jlapuca AHaTtoniiBHa Koporenb

HarionanpHmit yHiBepcuTeT 6iopecypciB i mpupomoKopucTyBaHHS YKpainm
03041, By:n. 'epoiB O6oponu, 15, M. Kuis, Ykpaina

AHoTanig. AKTYyaabHICTh JOCTIIKeHb BM3HAU€HA HEOOXiMHICTIO TOUIYKY MIISXiB MOMIMIIEHHS
03HaK BiATBOpeHHs1 6yraiB, sIKi BIUIMBAIOTb HAa €KOHOMIUHY e(eKTMBHICTb iX BUKOPUCTAHHS.
MeTol0 JOCTIIKEeHHS OyI0 BUSBUTU 3B’SI30K MiXK OCOOIMBOCTSIMM eKcTep’epy OyraiB i ix
CTaTeBOIO0 aKTUBHICTIO Ta iHIIMMM O3HAKaMM BigTBOpeHHs. ByraiB ykpaiHChbKOi M’SICHOiI moponu
3 BUKOPUCTAHHSIM iHAEKCY BeJIMKOPOCIOCTi PO3AIMSIIM Ha ABi TPyNM: BeIMKOPOC/i Ta KOMIIAKTHi.
BupaskeHicTh M’SICHMX GopM y 6yraifiliB Bu3Havaau B 15-micssyHOMY Billi 3a 60-6a7bHOI0 IKAJIOH0.
CraTeBy aKTMBHICTb XapaKTepu3yBa/lM 32 TPUBATICTIO IIPOSIBY CTAaTeBUX pediekciB Bif, ImigBegeHHS
TBApMHM OO0 ONydasa OO0 CagKy Ha Hboro. Y HOCaigHux OyraiB (ikcyBaau TpUBAICThb Iepiomy
MPOAYKTUBHOTO BMKOPUCTAHHS, KiIbKICTh MifBemeHb MO OIymajia i crpob caJoK Ha HbOTO Ta
KiJIbKiCTh OTpUMMAaHMX i BUOGPAKyBaHUX €SIKY/ISITIB. By/l0 BCTaHOB/IEHO, IO TEHIEHIlis PO3IMOALTY
aKTMBHOTO IIOMIpHOTO i CIIOKi/THOTO IIPOSIBY CTaTeBUX pedieKciB y 6yraitiiB pisHUX TUIIIB 6yL,0BU
Tina i po3BUTKY M’sicHUX (Gopm noxi6bHa. Haitbinbiie 6ysa yacTka MOMipHOTO MPOSIBY CTaTeBO1
aKTMBHOCTI, ajie B MekaxX Ipym crocrepiraiuch crenudiuni TeaaeHuii. YacTka mposiBY BUCOKOL
cTaTeBOi aKTMBHOCTi 6y/ia 6Ginbllia y KOMIIAKTHMUX OYraiilliB MPOTM BEMMKOPOCIUX POBECHUKIB i
TBapMH 3 Kpalle BUpakeHUMu M’ssciumu popmamvn. Hamasni Benmmkopocsti 6yrai MaoTh TeHIEHITII0
10 36iIbIIEHHSI TPUBAIOCTI TPOAYKTUBHOTO BUKOPMCTAHHS, TEpEBaskaioTh 32 YaCTKOIO 3POOIeHUX
CaZiOK Ta XapaKTepU3YIThCS 3MEHIIEHHSIM YacTKM BUOpaKyBaHHS eSKy/ISTiB. Byraiiii 3a kpaiie
BUPAKEHMX MSICHUX (OPM MaIOTh TEHJEHIiI0 [0 36iMbIIeHHSI TPUBAIOCTI ITPOAYKTUBHOTO
BUKOPUCTAHHS, 10 O6GYMOBJIEHO iX BUINOIO IUIEMiHHOIO I[iHHICTIO 3a O3HaKaMM MSICHOL
MPOAYKTUBHOCTI. 33 UaCTKOIO 3p06IeHNX CaZOK Ta BiICOTKOM BUOPaKyBaHMX €SIKYJISITIB Pi3HUIT MisK
TBapMHAMMU 3 Pi3HUM MPOSIBOM M’ICHUX (hopM He BusiBiieHO. OTpuMaHi pe3ynbTaTu JOBOISTS, IO
IJIS1 iIHTEHCMBHOTO BUKOPUCTAHHS B pAHHbOMY Billi 6i/bIl TpyAATHI 6yraiiili KOMIIaKTHOTO TUITY, a
B 3pisioMy Billi 6ibi eheKTUBHI BeMKOPOCTi TUTifHUKY. Kpaiuyit po3BUTOK M SICHUX GOPM Aelio
3HIDKYE CTATEBY aKTUBHICTb MOJIOAVX GyraiB. Y 6ibIl 3pisioMy Billi HA pe3y/IbTaTy BUKOPUCTAHHS
6yraiB M’sicHi popMM MPAKTUYHO He BIUTMBAIOTh. OTpMMaHi pe3yabTaTy JO3BOJSIOTH AOOUPATH 3a
TUIOM 6ymoBM Tisa 6yraiB, sSIKi MaOTh HAMBUIILY CTATEBY aKTUBHICTh
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